Policy makers are increasingly turning to regulation to reduce hidden or nonsalient fees. Yet the overall consumer benefits from these policies are uncertain because firms may increase other prices to offset lost fee revenue. We show that the extent to which firms offset reduced hidden-fee revenue is determined by a simple equation that combines two sufficient statistics, which can be estimated or calibrated in a wide range of settings: a parameter that captures the degree of market competitiveness and a parameter that captures the salience of the hidden fee. We provide corroborating evidence for this approach by drawing upon evidence on the effect of fee regulation under the 2009 Credit Card Accountability Responsibility and Disclosure Act. We also illustrate the applicability of our approach by using the framework to assess a hypothetical regulation of airline baggage fees.
2010).
1 At the same time, policy makers are increasingly using regulation to reduce or eliminate these hidden or nonsalient charges. One focus of this regulation has been the market for consumer financial products. For example, in 2009, the Federal Reserve limited the ability of banks to charge overdraft fees at ATMs and on debit card transactions by requiring consumers to opt in to overdraft fee programs (74 Fed. Reg. 59033 [November 17, 2009] ). In 2012, the U.S. Department of Labor (2012) issued regulation requiring more transparent disclosure of fees and expenses associated with 401(k)-type retirement plans. And, in 2011, a bill to ban fees on airline passengers' first checked bag was introduced in the U.S. Senate (Times-Picayune 2012 ). Yet policy efforts face skepticism that fee reductions will benefit consumers because firms will increase other prices to offset lost fee revenue.
This paper presents a simple framework for estimating the overall consumer cost savings from regulating hidden fees. We first present a simple model, adapted from Agarwal et al. (forthcoming) , to achieve two goals. The model provides intuition for when limits to hidden fees will bring about an across-the-board reduction in costs to consumers and presents a simple equation that can be used to estimate the consumer benefits from a proposed fee regulation that combines two sufficient statistics, which can be estimated or calibrated in a wide range of settings.
This simple equation shows that the degree to which firms will offset a reduction in fee revenue through increasing other prices is determined by a parameter that captures the degree of competitiveness in the market and a parameter that captures the salience of the hidden fee. The degree of competitiveness can be measured by the pass-through rate-the fraction of a cost shock that firms pass through into prices. The salience parameter can be either measured using a survey or experiment or calibrated on the basis of an understanding of the institutional setting and estimates of salience in comparable settings in the literature.
We provide corroborating evidence for our proposed approach by analyzing a regulation of hidden fees by the 2009 Credit Card Account-ability Responsibility and Disclosure (CARD) Act (Pub. L. No. 111-24, 123 Stat. 1734 ). This exercise compares ex ante predictions that could have been constructed using our framework with the ex post estimates of the actual effects presented in Agarwal et al. (forthcoming) , where we show that the CARD Act reduced credit card fees by 1.6 percent of average daily balances (or an aggregate $11.9 billion annually), without any offsetting increase in interest charges or a reduction in access to credit. Here we show that an analyst using our framework would have produced an accurate forecast of the size of the offset.
We also illustrate the applicability of our approach by using the framework to assess a hypothetical fee regulation that has not yet been implemented. Specifically, we assess the extent to which a regulation that limits airline baggage fees would reduce total travel costs to consumers rather than simply lead to higher airline ticket prices. The goal is to provide an example of how a researcher might put our framework into practice, without explicitly advocating for or against this type of regulation.
In addition to the literature on hidden fees, our modeling approach is related to the literature on pricing in aftermarkets, which analyzes markets in which the sale of a durable foremarket product, such as a printer, requires consumers to purchase supplies, such as ink cartridges, in an aftermarket (for example, Shapiro 1994; Carlton and Waldman 2010) . Our model is most closely related to that of Farrell (2008) , who considers the welfare impacts of making aftermarkets more competitive under different assumptions of the awareness of consumers regarding the costs in these aftermarkets.
A SIMPLE EQUATION FOR ESTIMATING CONSUMER BENEFITS
In this section we provide a simple model, adapted from Agarwal et al. (forthcoming) , to illustrate that for limits on hidden fees to be offset it is sufficient for either markets to be perfectly competitive or fees to be perfectly salient. If markets are perfectly competitive, then aggregate prices inclusive of hidden fees will be forced down to marginal costs, and any regulation that reduces a certain fee will be offset with a similarly sized increase on another pricing dimension. If hidden fees are perfectly salient, then demand is responsive only to the total price. As a result, demand will not respond to an equal-sized reduction in one cost component and increase in another. If, however, markets are not perfectly competitive and the fee is partially nonsalient, then regulators can be successful in lowering aggregate consumer costs.
Model Setup
There are n identical firms with identical constant marginal costs c. These firms compete to offer a product with an observable price p 1 (for example, an annual fee for a checking account) and a potentially hidden fee p 2 (for example, an overdraft fee). Since firms are identical, they charge the same prices in equilibrium. Aggregate demand is given by , where parameterizes the degree of salience of p 2 .
A value of indicates that the price is perfectly observable; a value w p 1 of indicates that consumers are completely oblivious to the price. w p 0 Following Heidhues, Kő szegi, and Murooka (2012), we assume that there is a maximum that is determined by regulation or some other p 2 factor. Because demand is weakly less elastic in p 2 , it is optimal for firms to set the potentially nonsalient price p 2 to the maximum allowable amount .
2 p 2 The first-order condition for the observable price p 1 is given by competition when , where n is the number of firms. See Mahoney v p 1/n and Weyl (2013), Weyl and Fabinger (2013) , and Bresnahan (1989) for extended discussions of the microfoundations of this specification.
Pricing Offset
Next consider a regulation that decreases the maximum allowable hidden fee . We want to know how much of the decline in p 2 is offset bȳ p 2 an increase in p 1 . For small changes in p 2 , this offset is given by q { 2. To see this, suppose a firm sets a p 2 less than . For w ! 1, the firm can increasē p 2 profits by decreasing the salient price by wdp 2 and increasing the nonsalient price by dp 2 . This pricing change has no effect on demand because q [p Ϫ wdp ϩ w(p ϩ dp )] p 1 2 2 2 but raises total profits by . This means that q(p ϩ wp )
( 1 Ϫ w)dp q(p ϩ wp
cannot be an equilibrium. . We will say that there is a full offset if and no offset Ϫ (dp /dp ) q p 1 1 2 if . In principle, the offset can be greater than full, with . q p 0 q 1 1 Assume that v and w are invariant to the price. Totally differentiating the first-order conditions (equation [1] ) with respect to p 2 and rearranging yields
1 Ϫ vm where we have suppressed the arguments of m for notational simplicity. To gain intuition, consider some extreme cases. The offset is full (q p ) when there is perfect competition ( ). Since competition drives 1 v p 0 price to marginal cost, any decrease in p 2 must be fully offset by an increase in p 1 to maintain zero markup in equilibrium. Similarly, the offset is full ( ) if p 2 is perfectly salient ( ). In this case, conq p 1 w p 1 sumers view both prices as equivalent, and firms can maintain their desired level of demand by increasing p 1 one for one with the decline in p 2 .
Intuitively, the offset can be less than full when there is both imperfect competition and imperfect salience. In Agarwal et al. (forthcoming), we prove that, under reasonable conditions, the offset is indeed declining as the market becomes less competitive and as p 2 becomes less salient.
Offset Equation
The model also provides a simple equation that can be used to estimate the consumer benefits from a reduction in hidden fees in a wide range of settings. The degree of competitiveness can be measured by the passthrough rate-the fraction of a cost shock that firms pass through to higher prices. The salience parameter can be either measured using a survey or experiment or calibrated on the basis of an understanding of the institutional setting and estimates of salience in comparable settings in the literature.
Let denote the pass-through of a increase in marginal r { dp /dc 1 costs. Differentiating the first-order conditions with respect to c yields the well-known pass-through formula The pass-through rate can be less than full when there is imperfect competition. Simple algebraic manipulation of equation (2) and equation (3) allows us to rewrite the offset as a function of the pass-through rate and the salience parameter (for details, see Agarwal et al., forthcoming) :
When p 2 is fully hidden ( ), the offset is equal to the pass-through w p 0 rate ( ). Since consumers are completely oblivious to p 2 , a reduction q p r in revenue from this fee is exactly the same as an increase in marginal costs. When p 2 is fully observed ( ), the offset is 1. When p 2 is w p 1 partially hidden ( ), the offset is between r and 1. Since con-0 ! w ! 1 sumers, in a sense, observe part of the reduction in the hidden fee, the firm passes through some of this reduction like a cost shock and the other part like a reduction in a fully observable price.
CORROBORATING EVIDENCE FROM THE 2009 CREDIT CARD ACCOUNTABILITY RESPONSIBILITY AND DISCLOSURE ACT
The CARD Act placed significant restrictions on hidden fees, and critics of the bill argued that the reduction in fee revenue would be offset with higher interest charges and other fees. 3 Here we examine how an analyst might have used our framework to predict the impact of the CARD Act prior to its implementation. We discuss results from Agarwal et al. (forthcoming) and confirm that the analyst's prediction would have been correct.
An Ex Ante Estimate
The CARD Act had two main provisions aimed at reducing hidden fees. First, it required account holders to explicitly opt in to having their credit card company process rather than decline overlimit transactions and also imposed limits on the magnitude of overlimit fees that could be charged each billing cycle. Second, the CARD Act made it more difficult for banks to charge late fees by regulating the circumstances and the magnitude of permissible late fees. Suppose an analyst was given the task of predicting the degree of offset of CARD Act fee restrictions as the bill was being debated in Congress in 2008. In Section 2, we showed that the size of the offset is determined by a parameter that captures the degree of competitiveness in the market and a parameter that captures the salience of the hidden fee. Specifically, the offset q is given by the equation
where r is the pass-through rate (the fraction of a cost shock that firms pass through in higher prices) and w is the salience of the hidden fee. In a classic paper, Ausubel (1991) examines the time-series correlation between costs and interest rates in the credit card market. He finds that interest rates are extremely sticky, with credit card issuers passing through essentially none of the large changes in the cost of funds he observes over the time period he analyzes. While a more detailed analysis would want to consider whether changes in the cost of funds were passed through into other prices, such as interchange fees charged to merchants, choosing seems like a reasonable estimate for this industry. r ≈ 0 Similarly, there was significant evidence that late fees and overlimit fees were not salient to consumers (Sunstein 2006; Bar-Gill and Warren 2008; Mullainathan, Barr, and Shafir 2009) . For example, Peter Davidson, executive vice president at Speer & Associates, argued that penalty fees are a "good source of revenue" because the industry perceives that "there [are] very few cardholders that switch cards because the late fee is too high" (Lazarony 1998 ). On the basis of this evidence, the analyst might have chosen as a sensible approximation. w ≈ .1 Combining these estimates in equation (6), the analyst would estimate that for every dollar in fee reduction, credit card issuers will increase prices by about 10 cents:
Corroborating Evidence
To examine whether this prediction would have been correct, we turn to an ex post analysis of the CARD Act fee restrictions from Agarwal et al. (forthcoming) , which examines the effect of these fee regulations and the potential offsetting response using the Credit Card Metrics data set assembled by the U.S. Office of the Comptroller of the Currency presents a formal difference-in-differences analysis that confirms this finding of no offset. In that paper, we compare outcomes for fees, interest charges, and credit volume for consumer credit cards, which were affected by the CARD Act, with small business credit cards, which were not regulated by the CARD Act. The point estimate for the offset is Ϫ.08, and we can rule out an offset of greater than .57 with 95 percent confidence.
The evidence from the CARD Act corroborates our approach to estimating offsets. Combining the simple equation with estimates from the literature, an analyst would have predicted an offset of . And an q p .1 ex post analysis from Agarwal et al. (forthcoming) confirms that the offset from the CARD Act fee reductions was indeed very small.
A HYPOTHETICAL EXAMPLE OF REGULATING AIRLINE BAGGAGE FEES
To illustrate the applicability of our approach, we use our framework to assess the consumer benefits from a hypothetical regulation of airline baggage fees. In 2008 and 2009, airlines collected $3.9 billion in checked-bag fees (Times-Picayune 2011). Policy makers are concerned that these fees are not salient to consumers at the point of sale, and in 2011 a bill was introduced in the U.S. Senate to prevent airlines from charging fees on the first checked bag. However, observers of the Senate bill were skeptical as to its potential for success, since "[t]he airlines are just going to find some other way to make it up by charging us for something else" (Halsey 2011, p. A14) .
To assess the consumer benefits from such a policy using our framework, we require estimates of the pass-through rate of a cost shock (r) and the salience of baggage fees at the point of sale (w). To estimate r, we examine the extent to which changes in the price of jet fuel are passed through into ticket prices. Figure 3 shows quarterly average routeadjusted ticket prices (left axis) and quarterly average jet fuel costs per ticket (right axis), where both the left and right axes are adjusted to have a range of $100 for comparability.
5 Ticket prices are constructed using the Bureau of Transportation Statistics' Full-Scope Air Travel Price Index, which measures changes in prices for identical routes and classes of services relative to the first-quarter 1995 base period. Average jet fuel costs per ticket are calculated by multiplying the average price of jet fuel per gallon (from the U.S. Gulf Coast Kerosene-Type Jet Fuel Spot Price data series from the U.S. Energy Information Administration) and the average number of gallons per passenger (using data from the Bureau of Transportation Statistics on total jet fuel consumption and number of passengers for U.S. carriers with no less than $20 million in annual revenue). The plot shows a strong time-series correlation between ticket prices and jet fuel costs. Table 1 shows the corresponding regressions of ticket prices on jet fuel costs that allow us to recover the pass-through coefficient r. We control for trends in ticket prices (for example, from industry consolidation) with a polynomial in time and for seasonality (for example, greater demand during the winter holidays) with quarter-of-the-year fixed effects. In the specifications without controls for time, we estimate a coefficient on average jet fuel greater than . This is likely due to r p 1 broad increases in ticket and fuel prices over the time period. In specifications with controls for time trends, the coefficient on fuel costs is approximately and reasonably stable across specifications. r ≈ 1 The estimate that airlines fully pass through fuel costs implies, using our framework, that regulation of baggage fees will also be fully offset by higher ticket prices. Plugging into the offset equation (4) yields r p 1 for all values of w. However, our estimates do not allow us to q p 1 rule out modest cost savings for consumers. In our preferred specification with the full set of controls, we can only rule out pass-through below with a 95 percent confidence interval, and more sophisticated r p .71 empirical strategies, which account for macroeconomic variables or changes in industry structure, could in principle lead to even lower estimates.
Moreover, even if regulation of higher baggage fees is fully passed through into ticket prices, regulation of baggage fees might still have important benefits. Regulation of baggage fees might transfer surplus from consumers who carry on their baggage to consumers who check bags, and a reduction in carry-on bags might have positive externalities by freeing up overhead space for consumers who have a higher demand to carry on luggage and by reducing the number of bags going through the carry-on line at airport security screenings.
CONCLUSION
In many settings, policy makers are contemplating the regulation of hidden fees. Any benefit-cost analysis of such regulation requires an understanding of the extent to which firms offset the decline in fee revenue on other dimensions of pricing. 6 In this paper, we provide a simple framework to forecast the potential offset that combines an estimate of firms' pass-through of cost shocks and an estimate of the salience of the regulated hidden fee.
We provide corroborating evidence for our approach by showing that an ex ante analysis of the CARD Act's regulation of late fees and overlimit fees would have predicted the low degree of offset found in Agarwal et al. (forthcoming) . We also illustrate the applicability of our approach by examining the extent to which limits on airline baggage fees would reduce total travel costs for consumers rather than simply lead to higher airline ticket prices. While more work is needed to tie down the exact pass-through and salience parameters, our estimates suggest a full offset of baggage fee regulation.
